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(54) Disposable water seal with vacuum regulator for a thoracic drainage system 

(57) A thoracic drainage system for removing liquid 
from the thoracic cavity of a patient. The system in- 
cludes a reusable thoracic vacuum regulator (10,50) 
and a standard disposable collection container (14). A 
disposable water seal chamber (1 2, 52) is also provided 
that can be disposed of after each patient and is a sep- 
arable, independent component. There is also a combi- 
nation thoracic vacuum regulator (50) having a water 
seal chamber (52) removable affixed thereto to enable 
the water seal chamber to be readily removed from the 
thoracic vacuum chamber in order to carry the water 
seal chamber along with the patient as that patient is 
transported. 
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Description 

Background 

[0001 ] The present invention relates to a system that 
can be used to withdraw liquids from a patient in a med- 
ical environment by a means of a chest tube, and, more 
particularly, to a thoracic drainage system having an im- 
proved, disposable component. 
[0002] There are in use today, a considerable selec- 
tion of thoracic drainage systems that carry out the with- 
drawal of liquids from a patient. In general, after many 
surgical operations, there is a need to remove certain 
liquids from a patient and, in particular, there is a need 
to remove fluids from the thoracic cavity of the patient. 
Such fluids build up after surgery and include secretions 
such as blood and plasma that accumulate and must 
therefore be removed from the patient to prevent such 
build up from becoming harmful to the patient. 
[0003] Typically, such systems for the removal of the 
fluids comprise three basic components that are used 
in conjunction with the chest tube and the various tubes 
that are used to connect those components together 
and to a vacuum system within the hospital. First, fluids 
removed from the patient via a chest tube are collected 
in a collection chamber where those fluids are accumu- 
lated and the collection chamber is either periodically 
emptied or disposed of altogether. Next, there is a water 
seal that is used to prevent ambient air from reaching 
the chest cavity as well as to provide a visual indication 
to the caregiver of a possible leak in the overall thoracic 
drainage system. Lastly, there is a vacuum control that 
regulates the amount of vacuum that is applied to the 
system from the source of vacuum provided generally 
by the hospital central vacuum system or may be 
through the use of a localized vacuum source.. 
[0004] In the past, the various functions of the afore- 
mentioned components were carried out by the use of 
three individual bottles. One of the bottles collected the 
liquid from the patient, a second bottle provided the 
function of a water seal to prevent the back flow of am- 
bient air into the chest cavity and third bottle acted like 
a regulator and comprised a water manometer having a 
fixed height of water such that when the vacuum ex- 
ceeded a predetermined level, air would pass into the 
water manometer and limit the level of vacuum to the 
thoracic drainage system and ultimately, of course, to 
the patient cavity. By changing the level or height of the 
water, different maximum levels of vacuum could be at- 
tained. 

[0005] The three bottle system, however, left a con- 
siderable number of parameters undecided and was 
sometimes difficult and tedious to set up properly by the 
user that had to be trained in the set up procedures. Ac- 
cordingly, to counter those problems, various systems 
were devised that integrated all of the aforementioned 
three functions into a single apparatus. Thus, the usual 
apparatus today collectively incorporates a collection 



container or chamber, a water seal and a means of reg- 
ulating the amount of vacuum to the overall system. An 
example of such apparatus is shown and described in 
U.S. Patent 3,363,626 of Bidwell et al where a single, 

s disposable underwater drainage unit is disclosed where 
a transparent plastic unit is provided to carry out all of 
the steps of a collection container, an underwater seal 
chamber and a water manometer incorporated therein 
and which eliminates the set up procedures used with 

10 the three bottle system and thus reduces the possibili- 
ties of an incorrect coupling or filling of the individual 
bottles. Thus, the emphasis of such systems is in the 
incorporation into a single apparatus, of all of the three 
functions of the normal thoracic drainage system, that 
is, the collection chamber, the water seal and water ma- 
nometer 

[0006] Typical today of such systems is the Pleur- 
evac apparatus manufactured and marketed by Dekna- 
tel, Snowden, Pencer or DSP and the entire apparatus 

20 is constructed so as to be disposable and to integrate 
into a single apparatus, the functions of the water ma- 
nometer, the water seal and the collection chamber. 
Other such apparatus are commercially marketed by 
Sherwood Medical and Baxter Healthcare and all are 

25 typical of the systems currently marketed for the drain- 
age of the thoracic cavity and all incorporate the func- 
tions of a vacuum regulator, water seal and collection 
chamber into an integrated apparatus. With such inte- 
grated systems, however, the overall cost of the appa- 

30 ratus is still relatively high and it is not always cost ef- 
fective to dispose of the entire apparatus after each pa- 
tient. There is, in such systems a considerable expend- 
iture of money that is totally lost after use on one patient. 
Even though easier to assembly and possibly less ex- 

35 pensive than having three separate components for the 
three functions, the overall cost of an integrated appa- 
ratus still is quite substantial and it would be advanta- 
geous to have a thoracic drainage system serving the 
full functions of such a system but at a lesser cost to the 

40 hospital. 

[0007] Accordingly, it would be advantageous to have 
a plural drainage apparatus or system that can employ, 
to the extent possible, standard components, such as, 
for example, the collection container since collection 

45 containers are readily available by themselves and are 
very inexpensive, as compared with an entire thoracic 
drainage apparatus and the disposal of a collection 
chamber can be very cost efficient to simply be discard- 
ed after its use with an individual patient. As such, it 

so would be a cost savings to take advantage of the many 
collection chambers that are currently available in the 
marketplace from a number of companies that simply 
collect fluids for disposal and due to the high usage of 
such collection chambers, the cost of such containers 

55 is very low. 

[0008] There is also available, an improved vacuum 
regulator that is specially adapted for use with thoracic 
drainage and which is marketed by Datex-Ohmeda, Inc, 
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the present assignee, and which is capable of providing 
the precise levels and ranges of vacuum needed for tho- 
racic drainage having the characteristics of relatively 
high flow and low impedance, i.e. a level of vacuum be- 
tween a negative pressure of about 5 cm. water to about 5 
50 cm. water and therefore is a reusable component that 
can be used with multiple patients and not disposed of 
after each use. By the use of such a regulator, that com- 
ponent can be used repetitively and the cost, therefore, 
not wasted after the use on a single patient. 10 
[0009] In addition, it is advantage for the caregiver to 
continually visually monitor the water seal function of the 
apparatus as it provides an indication of the presence 
of a leak in the overall system. For example, if bubbles 
are continually being formed in the water seal compo- is 
nent, it is generally an indication that there is an air leak 
into the system and the leak can thereafter be traced by 
occluding the drainage tubing at various locations to as- 
certain the location of that leak. However, with an inte- 
grated system, the collection chamber where the liquids 20 
from the patient are being collected must be located be- 
low the patient, or, more specifically, below the particular 
cavity that is being drained by the system, in order to 
prevent a siphoning effect that can return liquid accu- 
mulated in the collection chamber back to the patient. 25 
As such, the typical integrated apparatus must itself be 
located below the patient, generally on the floor of the 
patient room and thus it is quite inconvenient for the car- 
egiver to be able to visually check the functioning of the 
water seal to ascertain and verify its proper operation. 30 
It would, obviously be more advantageous if the water 
seal component or function were located at a convenient 
height for the caregiver and preferable at the eye level 
of that caregiver. 

[001 0] Too, with the present integrated thoracic drain- 35 
age systems, in the event it is necessary to move a pa- 
tient from one location to another, the apparatus must, 
of course, be disconnected from the source of vacuum 
in order to make such movement. With the integrated 
apparatus, the apparatus itself is also normaliy discon- *o 
nected as it is cumbersome to move that apparatus that 
includes various liquids within the collection chamber 
and the water manometer along with the patent, how- 
ever, it is important that the water seal be maintained to 
insure that ambient air does not enter the patient cavity 45 
during the move. Accordingly, since it is so cumbersome 
to move the typical integrated apparatus containing liq- 
uid in the various chambers and containers, there is of- 
ten a makeshift water seal that is assembled on site by 
the caregiver to place the patient tube into a container so 
of water to keep the water seal function during the move. 
Obviously, such an arrangement is not particularly de- 
sirable as it is difficult to assemble the water seal and 
the movement can cause the makeshift water seal to 
spill or become disconnected from the patient. 55 
[001 1 ] It would, therefore, also be advantageous to be 
able to easily separate the water seal function from the 
other component or components so as to only maintain 



that water seal function for the protection of the patient 
in transit without involving the other components, that 
is, to continue the function of the water seal as the pa- 
tient is in actual transit without also carrying along the 
collection container. 

[0012] There is, therefore, clearly a need for some 
type of apparatus that can be used in a thoracic drainage 
system that provides accurate, safe drainage of the pa- 
tient by means of a chest tube or the like and which can 
make use of a standard collection chamber or container 
that is cost effective so as to be disposable after each 
patient, a reusable vacuum regulator that can be used 
with a plurality of patients and a water seal component 
that can be a separate, inexpensive component that is 
fully cost effective as a disposable device but, addition- 
ally, can be located above the patient, preferable at the 
eye level of the caregiver so that it can be visually mon- 
itored easily and without inconvenience to that caregiv- 
er. 

Summary of the Invention 

[0013] Accordingly, the present invention relates to a 
method and apparatus that is used in carrying out the 
thoracic drainage of a patient in a hospital environment. 
The present apparatus and method is used with a chest 
tube to drain the thoracic cavity of the patient and can 
be used with a standard collection container to accumu- 
late the fluids drained from the patient. The vacuum is 
regulated and controlled to the desired level of vacuum 
by means of a reusable thoracic drainage regulator 
based on a construction that is presently available com- 
mercially to the market. As to the remaining compo- 
nents, a unique disposable water seal function is pro- 
vided by having an inexpensive construction of a water 
seal that can be a separate component, pre-filled with 
a sterile liquid, and which is comprised of easily mass 
produced molded parts. 

[0014] With the water seal component manufactured 
as a disposable, independent device, it can be seen that 
the water seal can therefore be located at any level with 
respect to the patient cavity being drained since the nor- 
mal fluid collection container is a separate component 
and can be located at the desired level below the patient 
cavity being drained and yet the disposable water seat 
component can be at any elevated position above the 
patient and conveniently located at the eye level of the 
caregiver to improve the ability of that caregiver to con- 
tinuously monitor the water seal and its functioning to 
verify that no leaks are occurring in the system. 
[001 5] In a further embodiment of the present inven- 
tion, the disposable water seal component can be built 
into the housing of the thoracic vacuum regulator by a 
unique interlocking arrangement and thus the thoracic 
regulator and the water seal chamber can be manufac- 
tured and supplied as a single integrated unit, however, 
even then, the water seal chamber is adapted to be 
readily removable from the housing of the vacuum reg- 
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ulator and disposed of cost effectively. Again, therefore, 
with the combined water seal chamber and thoracic vac- 
uum regulator embodiment, the water seal chamber can 
be located at the eye level of the caregiver since that 
location is the normal elevation of a vacuum regulator 
affixed to the central vacuum system of a hospital. 
[0016] As a further feature of the built-in embodiment, 
since the water seal is easily detachable from the tho- 
racic vacuum regulator, in the event it becomes neces- 
sary to move a patient, that water seal component can 
be detached from the housing combining it with the tho- 
racic vacuum regulator and simply hung on a standard 
IV post that is normally on the bed or otherwise accom- 
panying the patient during the move. As such, the water 
seal function can easily be continued as the patient is 
moved and yet there is no need to move the collection 
chamber or the remaining components that make up the 
thoracic vacuum system. 

[0017] Additional features and advantages of the in- 
vention will become apparent to those skilled in the art 
upon consideration of the following detailed description 
of preferred embodiments exemplifying the best mode 
of carrying out the invention. 

Brief Description of the Drawings 

[0018] 

FIG. 1 is a schematic view of a thoracic drainage 
system utilizing a disposable water seal component 
constructed in accordance with the present inven- 
tion; 

FIG. 2 is a schematic view of a thoracic drainage 
system of Fig. 1 showing the relative heights of the 
location of the components; 

FIG. 3 is a front view of an embodiment comprising 
a combined water seal chamber and thoracic vac- 
uum regulator; 

FIG. 4 is a front view of the water seal chamber of 
the Figure 3 embodiment separated from the tho- 
racic vacuum regulator; 

FIG. 5 is a further front view of the water seal cham- 
ber of Figure 4; 

FIG. 6 is a front, exploded view of the embodiment 
of Figure 3; and 

FIG. 7A-7D are schematic views of the embodiment 
of Figure 3 illustrating its use. 

Detailed Description of the Invention 

[0019] Turning now to Fig 1 , there is shown a sche- 
matic view of the thoracic drainage system of the 



present invention. As can be seen, there is a vacuum 
regulator 1 0 that is adapted to be connected to a source 
of vacuum, generally, a central hospital vacuum source 
that is available within certain rooms within the hospital. 
s Next, there is a water seal chamber 1 2 and a collection 
container 14. A patient, identified as 1 6, having a chest 
tube or other tube is connected to the collection contain- 
er 14 by a suitable conduit 18. The collection container 
1 4 is a standard disposable component that can be ob- 
10 tained from any number of suppliers and is sufficiently 
inexpensive so as to be economically disposable and 
mass produced for such use. In any event, the collection 
container 14, as will be seen, is used to collect and ac- 
cumulate the liquid withdrawn from the thoracic cavity 
15 of the patient 16. 

[0020] As used herein, the convention will be em- 
ployed that follows the flow in the vacuum line, that is, 
the source of vacuum will be defined as a downstream 
location and the patient cavity at an upstream location 
20 and the terms upstream and downstream will be used 
with reference to the flow of fluid in the direction from 
the patient toward the source of vacuum. 
[0021 ] The water seal chamber 1 2 is comprised of a 
transparent plastic material which is, therefore, relative- 
's ry inexpensive to manufacture and thus can be made to 
be economically disposable after each use. The water 
seal chamber 12 is basically a closed chamber and is 
comprised of a cylindrical side 20, a bottom 22 and a 
cover 24. Affixed to the cover 24 are an inlet 26 and an 
30 outlet 28, both of which communicate with the interior of 
the closed chamber. There is contained within the water 
seal chamber 12 a quantity of a liquid 30, generally ster- 
ile water, that is used to carry out the normal function of 
a water seal. 

35 [0022] In a preferred embodiment, the quantity of liq- 
uid 30 is pre-filled, that is, the manufacturer of the water 
seal chamber 1 2 can supply the water seal chamber 1 2 
already filled with that liquid 30 contained therein and 
the quantity of liquid is a predetermined volume such 

40 that the inlet 26 extends below the level of that liquid a 
predetermined distance, generally 2 cm. In the cover 24 
there is also a small opening 32 covered with a flexible 
diaphragm 34 and which can be used to insert a syringe 
to add additional liquid to the water seal chamber 12. In 

45 addition, since the water seal chamber 12 can be 
shipped pre-filled with the liquid, there are caps 38 that 
are used to seal off the open ends of both the inlet 26 
and the outlet 28. 

[0023] As such, in the normal course of providing a 
so water seal function, the inlet 26 terminates within the 
water seal chamber 12 about 2 cm. below the level of 
the liquid therein and bubbles 36 can be seen that indi- 
cate a leak to the caregiver as will be later explained. 
[0024] A suitable conduit 40 provides fluid communi- 
55 cation between the collection container 1 4 and the inlet 
26 of the water seal chamber 12 and a further suitable 
conduit 42 provides fluid communication between the 
outlet 28 of the water seal chamber 1 2 and the vacuum 
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regulator 1 0. As stated, the vacuum regulator 1 0 is pref- 
erably a reusable vacuum regulator that is capable of 
providing negative pressure levels of from about 5.0 cm. 
water to about 50 cm. water and is of the type that has 
relatively high flow and low impedance. A suitable com- s 
mercial thoracic vacuum regulator is available from Da- 
tex-Ohmeda, Inc of Laurel, Maryland. Thus, the thoracic 
vacuum regulator 10 is a commercially available com- 
ponent that is reusable and therefore can be utilized with 
a plurality of patients and need not be replaced after 10 
each use, thus contributing to the overall economics of 
the present invention. 

[0025] According in the overall function of the thoracic 
drainage system of the present invention, the vacuum 
source powers the system and that vacu um at the vac- 
uum source is regulated to the predetermined desired 
level by the vacuum regulator 1 0. The regulated vacuum 
level is ultimately applied to the thoracic cavity of the 
patient 16 to withdraw liquids from that cavity to enter 
and be collected in the collection container 14. The wa- 20 
ter seal chamber 12 is located downstream of the col- 
lection container 14 and provides the normal water seal 
function to prevent the ambient air from flowing back- 
wardly into the patient cavity. In addition, one of the func- 
tions of the water seal chamber 12 is to alert the car- 25 
egiver of the presence of a leak in the thoracic drainage 
system and, to that end, the caregiver can observe the 
bubbles 36 that are formed in the water seal chamber 
12 upon the presence of a leak in the overall system. 
[0026] Turning now to Fig. 2, there is shown, a sche- 30 
matic view of the present thoracic drainage system with 
the components in the preferred locations. In this Figure, 
the relative location of the patient 16 is shown and also 
the location of the collection container 14 that is, as has 
been indicated, necessarily located below the patient 35 
cavity that is being drained by the system. With the 
present invention, however, instead of an integrated 
drainage system with all of the components in a unitary 
apparatus located beneath the level of the patient, since 
the water seal chamber 12 is a separable, disposable 40 
component, it can be located at or near the location of 
the thoracic vacuum regulator 1 0 so as to be at the eye 
level of the caregiver. As such the caregiver can easily 
monitor the water seal chamber 12 and immediately no- 
tice the formation of bubbles 36 without stooping to vis- 
ually viewing the water seal container of a conventional 
integrated apparatus located on the floor of the patient's 
room. 

[0027] Turning now to Fig. 3, there is shown a front 
view of a further embodiment of the present invention so 
where there is shown a combination of a thoracic regu- 
lator and water seal chamber. In this embodiment, there 
is a common housing 44 having an upper portion 46 that 
contains the normal thoracic vacuum regulator 50 and 
a lower portion 48 that provides a receptacle for the wa- ss 
ter seal chamber 52 such that the water seal chamber 
52 is removably affixed to the housing 44. 
[0028] The components of the thoracic vacuum regu- 



lator 50 of this embodiment are basically the standard 
functions including an operating switch 54, a regulator 
gauge 56 in orderforthe caregiver to determine that the 
level of the negative pressure set by the vacuum regu- 
lator 50 and a knob 58 that allows the caregiver to set 
the desired level of vacuum established by the vacuum 
regulator 50. There may also be a flow indicator 60 to 
enable the caregiver to visually note a relative flow 
through the vacuum system. 

[0029] Next, in the lower portion 48 of the housing 44, 
there is a water seal chamber 52 that has an inlet 62 
that, of course, connects to a collection container 14 as 
shown in Figs. 1 and 2. There Is also an outlet, not 
shown in Fig 3, that is formed in the upper surface 64 of 
the water seal chamber 52 and which interconnects with 
an inlet (not shown) in the lower surface 66 of the tho- 
racic vacuum regulator 50. As will be seen, when the 
water seal chamber 52 is interconnected to the thoracic 
vacuum regulator 50 as shown in Fig., 3, the inlet to the 
thoracic vacuum regulator 50 and the outlet of the water 
seal chamber 52 are in communication with each other 
so that the regulated vacuum is applied to the water seal 
chamber 52 to draw the liquid from the patient as ex- 
plained with reference to Figures 1 and 2. 
[0030] As is also shown and described with respect 
to Figures 1 and 2, there are various passageways with- 
in the water seal chamber 52 so that the water seal inlet 
62 communicates with the water seal chamber 52 at a 
point below the surface of the liquid 68 that is visible 
through a water glass 70 and the outlet of the water seal 
chamber is above the level of that liquid 68. Again, as 
in the prior embodiment there is generally a 2 cm. dif- 
ference in the inlet location and the level of the liquid 68. 
As also seen in Figure 3, there is a locking hanger 72 
that is ptvotally affixed to the water seal chamber 52 at 
points 74 and its purpose will be later explained. 
[0031] There is an attachment means that intercon- 
nects the water seal chamber 52 to the housing 44 so 
that the water seal chamber 52 can be detached by the 
caregiver as desired. The actual means of removably 
affixing the water seal chamber 52 to the housing 44 can 
beby avariety of mechanism, it only being of importance 
that the attachment and removal be relatively easy and 
that the attachment aligns the inlet of the vacuum regu- 
lator 50 with the outlet of the water seal chamber 52 so 
that there is communication therebetween when the wa- 
ter seal chamber 52 is in its affixed position as shown 
in Figure 3. 

[0032] Turning now to Figures 4 and 5, there are 
shown front views of the water seal chamber 52 that has 
been detached from its position shown in Figure 3 af- 
fixed to the housing 44. In Figure 4, the locking hanger 
72 is a position against the water seal chamber 52 and 
in Figure 5, the locking hanger 72 has been pivoted from 
the Figure 4 position to an extended position where it 
can easily be affixed to a IV pole or other hanging device 
so as to hang the water seal chamber 52 alongside the 
patient as the patient is moved from one location to an- 
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other within the health care facility. 
[0033] The actual means of removably affixing the 
water seal chamber 52 to the housing 44 can be by a 
variety of mechanisms. As can be seen in Fig. 4, there 
may be a pair of elongated flanges 76 formed in the up- 5 
per surface 64 of the water seal chamber 52 and which 
mate with corresponding flanges (not shown) formed on 
the lower surface 66 of the thoracic vacuum regulator 
50 so that the water seal chamber 52 can simply be slid 
in the forward direction to separate the water seal cham- io 
ber 52 from the housing 44 and break the fluid intercon- 
nection with the thoracic vacuum regulator 50. 
[0034] Turning now to Figure 6, there is shown a front, 
exploded view of the embodiment of Figures 3-5 and 
providing a better view of the elongated flanges 76 '5 
formed on the upper surface 64 of the water seal cham- 
ber 52 and which slidingly mate with the dovetailed slide 
rails 78 formed on the lower surface 66 of the thoracic 
vacuum regulator 50. As such, it can be seen that by a 
simple sliding motion, the water seal chamber 52 can 20 
be attached and detached from the housing 44 and 
therefore, the thoracic vacuum regulator 1 0. 2. 
[0035] Finally, turning to Figures 7A-7D, there are a 
series of schematic views that exemplify the manner in 
such the present invention can be used. Thus, in Fig. 25 
7A, there is a view of the combined vacuum regulator/ 3. 
water seal chamber affixed together and such appara- 
tus would normally be located at eye level of the car- 
egiver connected to a wall outlet for vacuum. In Fig. 7B, 
the locking handle 72 has been pivoted forwardfy pre- 30 
paratory to removing the water seal chamber 52 from 4. 
the thoracic vacuum regulator 50. In Fig. 7C, the locking 
hanger 72 has been pulled forwardly by the user and 
the dovetail engagement between the thoracic vacuum 
regulator 50 and the water seal chamber 52 has been 35 
separated. In this Fig, there can also be seen the outlet 
80 for the water seal chamber 52. In Fig. 7D, the water 
seal chamber 52 has been hung on an IV pole 82 and 5. 
therefore can be carried along with the patient as that 
patient is transported from one location to another and *o 
still retain the important function of the water seal during 
the patient's travel easily and without complicated pro- 
cedures required of the caregiver. 
[0036] Those skilled in the art will readily recognize 
numerous adaptations and modifications which can be 6. 
made to the thoracic drainage system and method of 
use thereof which will result in an improved system and 
method yet all of which will fall within the scope and spirit 
of the present invention as defined in the following 
claims. Accordingly, the invention is to be limited only so 
by the following claims and their equivalents. 



Claims 

55 

1 . A thoracic drainage system for withdrawing liquids 

from a cavity of a medical patient, said thoracic 7. 
drainage system comprising, 



a vacuum regulator adapted to be connected 
to a source of vacuum and to a disposable collection 
chamber that in turn is connected to a tube having 
a distal end adapted to be located in the cavity of a 
patient to withdraw by suction liquids from a cavity, 
the vacuum regulator being adapted to provide a 
level of vacuum to the collection chamber within a 
predetermined range, 

an individual, independent disposable water 
seal chamber having an outlet adapted to be con- 
nected to the predetermined level of vacuum of said 
vacuum regulator and an inlet adapted for commu- 
nication with said collection chamber, said water 
seal chamber comprising a molded plastic body 
having a predetermined quantity of a liquid con- 
tained therein with the inlet located below the level 
of the quantity of liquid and the outlet located above 
the level of the quantity of liquid, said water seal 
chamber being readily removable from the rest of 
the thoracic drainage system for disposal thereof. 

A thoracic drainage system as defined in claim 1 
wherein said predetermined quantity of liquid is a 
pre-filled quantity of water. 

A thoracic drainage system as defined in claim 2 
wherein said inlet and said outlet include removable 
sealing caps that prevent the water from spilling 
from the water seal chamber. 

A thoracic drainage system as defined in claim 1 
wherein said water seal chamber is removably af- 
fixed to said thoracic vacuum regulator, e.g. by 
means of an elongated flange on said water seal 
chamber that slidingly interfits into a mating elon- 
gated flange on said thoracic vacuum regulator. 

A thoracic drainage system as defined in claim 4 
wherein said water seal chamber has a locking 
hanger attached thereto to enable said water seal 
chamber to be suspended by said locking hanger, 
said locking hanger optionally being pivotally af- 
fixed to said water seal chamber. 

A disposable water seal chamber for a thoracic 
drainage system, said disposable water seal cham- 
ber comprising a plastic housing forming an en- 
closed chamber, said plastic housing having sides, 
a bottom and a cover, an inlet and an outlet com- 
municating with said chamber through said cover, 
a quantity of liquid contained within the enclosed 
chamber, said inlet extending downwardly to a point 
below the level of said liquid, and an opening in said 
cover for adding additional liquid to the quantity of 
liquid within the enclosed chamber. 

A disposable water seal chamber for a thoracic 
drainage system as defined in claim 6 wherein said 
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opening in said cover is covered with a flexible dia- 
phragm that is pierceable by a instrument to add 
liquid to said enclosed chamber. 

8. A disposable water seal chamber for a thoracic 5 
drainage system as defined in clam 6 where in said 
iniet and said outlet include sealing caps to prevent 
the leakage of liquid from the enclosed chamber. 

9. A combination thoracic vacuum regulator and water 10 
seal chamber comprising a housing, a thoracic vac- 
uum regulator contained within said housing, and a 
disposable water seal chamber removably affixed 

to said housing, said water seal chamber containing 
a predetermined quantity of liquid, an inlet located 15 
below the level of the liquid and an outlet located 
above the level of the liquid, and a means to remov- 
ably affix said water seal chamber to said thoracic 
vacuum regulator. 

20 

1 0. A combination thoracic vacuum regulator and water 
seal chamber as defined in claim 11 wherein said 
water seal chamber has an upper surface having 
an outlet opening formed therein and said thoracic 
vacuum regulator has a lower surface having an in- 25 
let opening therein said outlet opening of said water 
seal chamber and said inlet opening of said thoracic 
vacuum regulator optionally being in alignment 
when said water seal chamber is affixed to said tho- 
racic vacuum regulator. 30 

1 1 . A combination thoracic vacuum regulator and water 
seal chamber as defined in claim 10 wherein said 
means to removably affix said water seal chamber 

to said thoracic vacuum regulator comprises an 35 
elongated flange on said water seal chamber and 
an elongated flange on said regulator, said elongate 
flanges adapted to slidingly interconnect together. 

1 2. A combination thoracic vacuum regulator and water 40 
seal chamber as defined in claim 9 wherein said wa- 
ter seal chamber includes a locking hanger pivotally 
affixed thereto. 



55 



EP 1 314 441 A1 




8 




9 



EP 1314 441 A1 



FIG. 4 
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